Acute respiratory failure and oxygen therapy.
Acute Respiratory Failure (ARF) results in an inability to maintain gas exchange at a rate commensurate with the demands of the body and results in hypoxemia and/or hypercarbia, the mechanisms of which may be different. Hypoxemia commonly occurs due to Ventilation Perfusion (V/Q) mismatching, intrapulmonary shunt, diffusion defect or hypoventilation. Hypercarpnic respiratory failure may also be multifactorial but is usually due to inhibited central respiratory drive or inefficient respiratory muscle pump. Hypercapnia may occur in upper and lower airways obstruction, respiratory muscle fatigue and occasionally due to excess CO2 production (burns and excessive glucose administration). Issues in management centre around assessment of severity, determining the need for intervention, establishing diagnosis and etiology and institution of specific treatment. Diagnosis of respiratory failure may be made clinically and confirmed by blood gas analysis. Calculation of oxygenation indices will delineate extent of hypoxemia. When evaluating a child with respiratory failure, one should be aware that a child with prominent respiratory symptoms may have non-respiratory disease (i.e. metabolic acidosis, DKA) and conversely, advanced respiratory failure may be present in a child with no respiratory distress (central hypoventilation secondary to drugs, infection) careful assessment of history, complete physical examination and evaluation of lab parameters may clarify the diagnosis. Serial assessment of sensorium, respiratory symptoms, ABG and response to treatment will provide valuable clues to determine the need for intervention. Oxygen, like any drug, must be administered in a prescribed dose, only when indicated with the potential risks borne in mind. A variety of oxygen delivery devices are available; which ever device is used, the resulting FiO2 and devisable end points must be clearly determined. Hazards of oxygen therapy range from retinal damage in premature infants, damage to the alveolar capillary membrane with resultant hypoxemia) atelectasis and decreased mucociliary activity.